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INTRODUCTION
Pulmonary thromboembolism is one of the spectrums of manifestations of venous thromboembolism (VTE). It has a plethora of predisposing factors, both congenital and acquired. A large acute pulmonary embolism (PE) is usually a catastrophic consequence of deep vein thrombosis (DVT). It has been estimated that 1% of all patients admitted to hospitals die of acute PE, and 10% of all hospital deaths are PE-related. [1] Among patients with higher severity of disease, in-hospital mortality approaches 50%. [2] Massive occult PE in the absence of underlying DVT and in a completely asymptomatic individual, leading to a fatal outcome, is rare. Herein, we report autopsy findings in a case of fatal occult massive PTE detected to have hyperhomocysteinemia and low high-density lipoproteins (HDL) cholesterol when tested on the antemortem sample.
CASE REPORT
A 43-year-old apparently healthy male nonsmoker with no known comorbidities presented with 9 days' history of low-grade fever on and off, associated with easy fatigability, and one episode of presyncope. On admission, he had tachycardia (heart rate 98/min), and systemic examination was unremarkable. However, within a few hours of admission, he developed sudden hypotension, tachypnea, and hypoxemia.
His electrocardiography (ECG) showed sinus tachycardia, S1Q3T3 pattern with T-wave inversion in V1-4 and chest X-ray was suggestive of pulmonary thromboembolism [ Figure 1 ]. His D-dimer was raised [ Table 1 ]. Based on the clinical features and investigations, he was suspected to have pulmonary t h r o m b o e m b o l i s m a n d m a n a g e d aggressively for the same. However, he suffered a cardiac arrest within 12 h of admission and despite resuscitative efforts with fluids, inotropes, and cardiopulmonary resuscitation, he could not be revived and eventually succumbed to his illness. This is an open access article distributed under the terms of the Creative Commons Attribution-NonCommercial-ShareAlike 3.0 License, which allows others to remix, tweak, and build upon the work non-commercially, as long as the author is credited and the new creations are licensed under the identical terms.
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Case Report high-performance liquid chromatography (HPLC). Serum Vitamin B12/folic acid levels and the rest of the procoagulation profile workup (protein S, protein C activity, lupus anticoagulant, antiphospholipid level antibodies, and antithrombin activity) were normal.
Pathological findings on autopsy Gross findings
Heart -the right atrium showed thrombus [ Figure 2a ]. Ventricle wall thickness was normal and all coronaries were patent. Both the lungs were edematous. Right pulmonary artery, when cut open at the bifurcation, showed a large blood clot [ Figure 2b ] extending as occlusive laminated embolus blocking the lumen of the right pulmonary artery and extending into the right lung [ Figure 2c ]. The pulmonary artery tree was dissected from the hilum toward the periphery along its branches and revealed emboli extending along its entire length and subdivisions. Transverse sections of the right lung parenchyma revealed emboli in small peripheral vessels [ Figure 2d ]. No gross infarction of lung parenchyma was seen. Other systems were unremarkable, and there was no evidence of thrombosis in the leg veins.
Histopathological features
Histological examination confirmed massive thromboembolic obstruction of the pulmonary artery and its branches [ Figure 3a ].
Multiple sections from the emboli of pulmonary artery showed laminations (Lines of Zahn) with alternate pale layers of platelets admixed with fibrin and darker layers containing red cells [ Figure 3b ]. Histological evidence of organization of thrombus in the form of the presence of fibroblasts and collagen with fibrin attachment to underlying vessel wall was also noted [ Figure 3c ]. Left pulmonary vasculature showed no thrombus. The right and left lung parenchyma showed alveolar edema [ Figure 3d ].
DISCUSSION
VTE is a disease with a spectrum of manifestations that include thrombophlebitis, DVT, and PE. Most pulmonary emboli have their origin in clots in the iliac, deep femoral, or popliteal veins. However, in many instances of PE, no peripheral source of thrombosis is ever identified. [3] Despite the clinical significance of risk factors for VTE, Morgenthaler and Ryu [4] found that 12% (11 of 92) of patients with PE as the cause of death at autopsy lacked any known risk factor. The exact rate of asymptomatic PE in the general population or in patients with occult DVT is unknown. It is possible that healthy individuals frequently have small emboli that dissolve rapidly and never become symptomatic. [3] Our case was a young physically active male who had been asymptomatic to date and had had no history of thromboembolism in the past.
The presentation of PE is occasionally dramatic, but more commonly patients present with subtle clinical findings, or they may be completely asymptomatic. The classic findings of hemoptysis, dyspnea, and chest pain are insensitive and nonspecific for a diagnosis of PE, with fewer than 20% having this classic triad. [3] Even unexplained dyspnea, which is a single historical finding most sensitive for PE was absent in 8% of the patients studied. [5] Our case lacked classical symptoms of hemoptysis, dyspnea, and chest pain.
Atypical presentations of PE are common, with symptoms such as abdominal pain, back pain, fever, cough, atrial fibrillation, and hiccoughs. [6] Occult PEs are known to exist in asymptomatic patients in high-risk groups. Syncope is present in 8%-13% of all patients with PE and is secondary to right ventricular outflow obstruction causing transient hypotension leading to presyncope/syncope. [7] In a study of 92 patients at autopsy with PE as the cause of death, more than one quarter had a history of syncope. [4] Patients with PE who present with syncope carry a worse prognosis than patients who do not. [7] Our patient gave a history of one episode of presyncope before the day of admission.
PE as a clinical entity often presents as a rapid and severe hemodynamic collapse leaving clinicians with little time to react. Our patient suffered hemodynamic instability, poor contractility, and eventually cardiac arrest, which correlated with high brain natriuretic peptide levels and a large clot found in the right atrium on autopsy. Among available diagnostic modalities, ECG, arterial blood gas analysis, chest X-ray, and D-dimer all have a limited role in the evaluation of PE. The primary utility of the ECG is its ability to point to an alternate diagnosis, such as acute coronary syndrome or pericarditis. [3] The most common ECG abnormality, found in 68%, is T-wave inversion in the precordial leads. [6] As the autopsy confirmed massive PE and the individual had no apparent risk factors, his antemortem blood sample was tested for hyperhomocysteine, protein C, protein S, anti-thrombin, and Factor V Leiden to look for congenital prothrombotic states. Our case had mildly elevated homocysteine level of 27 µmol/L by HPLC and low-HDL cholesterol (HDLc) of 29 mg/dL. Hyperhomocysteinemia is known to cause thrombosis through endothelial dysfunction, reduced nitric-oxide bioavailability, impaired endothelium-dependent vasodilatation, augmentation of the recruitment and adhesion of circulating mononuclear cells to the endothelium, inhibition of endothelial cell antithrombotic properties, and promotion of atherosclerosis. [8] Our case is unusual in presentation as he had no history of thromboembolic disease and acute PE was the first apparent manifestation of hyperhomocysteinemia. A similar case of unprovoked PTE found to have hyperhomocysteinemia as the only predisposing factor was reported by Kariyappa et al. However, their case was thrombolyzed successfully with streptokinase followed by heparin. [9] In their study Karalezli et al. found significantly lower levels of HDLc in patients with PE as compared to the control group and significantly low levels of HDLc in patients with high homocysteine levels in the PE group. This led them to propose that low-HDLc level with hyperhomocysteinemia increased susceptibility to PE. [10] Our case was found to have low levels of HDLc which could have aggravated the prothrombotic risk of hyperhomocysteinemia.
A review of recent literature reveals little more than four autopsy series covering PE over the last 30 years. In a 10-year autopsy study, Sweet et al. identified PE as the mechanism of death in 108 of 982 cases (11%, 95% CI 9.01-12.99%). [11] Typically, adherent emboli bulge from the incised pulmonary arteries and transverse incisions of the pulmonary parenchyma may disclose emboli in the small peripheral vessels, which tend to protrude above the cut surface. The pathologic criteria used to determine acute PE include (1) gross evidence of an occlusive thrombus in the bifurcation of the pulmonary artery and (2) histologic evidence that this lesion is both organizing and associated with the vessel wall, that is, fibrin attachment to underlying vessel wall, organization with or without early recanalization, and fibrin lamination (Lines of Zahn). [11] All these features were demonstrated on autopsy in our case. A 24-year autopsy study showed involvement of segmental or subsegmental pulmonary arteries in most of the cases (72.4%) of nonfatal PTE, while thrombi in the main arteries, as well as in arteries of the trunk and above, were more prevalent in fatal PTE. The same study found that thrombi from the right heart chambers and pelvic veins were associated with fatal PTE, whereas thrombi from lower limbs and undetermined sites were associated with nonfatal PTE. [12] Free thrombi in the right heart chambers are rare and are usually revealed when patients with suspected or confirmed PTE are submitted to echocardiography. These thrombi may serve to identify patients at risk for dying from recurring VTE. [11] The case presented had a large thrombus in the right atrium, and this was the likely cause of the fatal PE.
CONCLUSION
We have presented autopsy findings in a fatal case of massive PE who had no apparent risk factors, an acute atypical presentation and a stormy course in hospital. Investigations on antemortem sample revealed hyperhomocysteinemia and low HDLc which probably had a synergistic prothrombotic effect. As acquired causes of hyperhomocysteinemia were ruled out in this case, the cause of hyperhomocysteinemia was most likely genetic. However, mutational analysis for MTHFR and cystathionine-B-reductase could not be carried out. This case also highlights the importance of assessment of homocysteine levels in all patients presenting with PE, especially in younger individuals who have no apparent risk factors for VTE.
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